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The results of this exploratory study on cost-benefit analysis of vocational
rehabilitation found that, because of vocational rehabilitation services, clients whose
cases were closed during fiscal year 1966 will experience an increase of $35 in their
earnings and value of work activity over their working lives for every dollar expended
on them in rehabilitation services. The full group of clients for whom estimates were
derived are shown as follows: (1) rehabilitated wage earners, 127224, (2)
rehabilitated homemakers and unpayed family workers, 24,127, (3) rehabilitated
self-employed farmers, 2,328, and (4) closed cases not rehabilitated, 48,969. The
main factors considered in deriving an estimate of the increase in lifetime earnings or
rehabilitated clients attributable to vocational rehabilitation services were (1) the
rates of deaths and new or recurrent disability among clients causing termination of
employment through the years, (2) the number of years of work life for remaining
clients until retirement, (3) the earnings associated with clients remaining in

employment through the years, (4) the present value of future earnings, and (5) the
change in amount of productivity of workers of the future. (CH)
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FOREWORD

In August 1965, the President announced the introduction of a new

planning, programming, and budgeting system throughout the

Federal Government. The purpose of this system was to improve

the efficiency and effectiveness of Federal programs. One of

the principal means by which these objectives were to be accom-

plished was the analysis of the costs and benefits of Government

programs.

The Department of Health, Education, and Welfare has, over the

past year, made substantial progress at evaluating its programs.

In the spring of 1966 the Secretary of Health, Education, and

Welfare formed a number of Program Analysis Groups for the pur-

pose of analyzing the costs, effects, and benefits of HEW programs.

One of these groups was charged with the responsibility for study-

ing Human Investment Programs--those designed to raise future

earning power by training, education, and rehabilitation.

The following report is the contribution of the Vocational Reha-

bilitation Administration. Within the limits of the available

data this report explores thoroughly the impact of vocational

rehabilitation on the future earnings of its clients. The analy-

sis shows that in relation to costs vocational rehabilitation

pays handsome dividends in terms of a better life for those served.

William Gorham
Assistant Secretary for
Program Coordination



PREFACE

"1 can think of no better example of what this Administration is trying to
accomplish for the American people than the Federal-State program of voca-
tional rehabilitation". This statement made by President Johnson in his
Health Message to the Congress9 August 10, 1965, explains the rapid growth
of the vocational rehabilitation program during recent years. However,
even in a program as universally accepted for its human as well as economic
values as is vocational rehabilitation there is always need for objective
measurement of results.

Examples of disabled persons who have been elevated fram dependency and
hopelessness to independence and self-esteem are legion. Recognition of
the great value of vocational rehabilitation was reiterated in the 1965
Amendments to the Vocational Rehabilitation Act which, in many different
mays, calls for expanded serVices to increased numbers of disabled persons.

The economic values of rehabilitation both to the rehabilitated individual
and to the nation have always had a very prominent place in the.dynamic
forward thrust of the program. This cost benefits study gives further evi-
dence of the impressive and important economic consequences of vocational
rehabilitation.

This exploratory study is an important step in a continuing response to
Secretary Gardner's call for a departmental Planning, Programming and
Budgeting System.

vi

Mary E. Switzer
Commissioner

Vocational Rehabilitation Administration



EXPLORATORY COST-BENEFITS ANALYSIS OF VOCATIONAL REHABILITATION--

Measurement of the increased value of earnings and work activity

over a lifetime due to vocational rehabilitation serv:ces

I. Introduction

The Federal-State Program of Vocational Rehabilitation provides a wide variety

of services to persozis with mental and physical disabilities to enable them to

participate in gainful activity to the limit of their abilities. The benefits

of this program accrue not only to rehabilitated persons but also to their

families and communities, not only to private sources, but also to the Federal

and State governments. These benefits can be as obvious and tangible as an

increase in earnings among the disabled or as intangible as a heightened sense

of independence and integrity among these persons.

Measurement of the total benefits of a program relative to its costs has be-

come an increasingly more important undertaking in governmental circles in

recent years. A memorandum from the Secretary of the United States Department

of Health, Education, and Welfare, dated January 12, 1966, announced the es-

tablishment of the office of the Assistant Secretary for Program Coordination.

This office was charged with the responsibility for the Planning-Programming-

Budgeting system that was to be developed in the executtve branch of government

by directive of the President.

This exploratory, and partial, cost-benefits analysis for vocational rehabili-

tation was prepared in response to the Secretary's charge. It focuses on one

among many benefits of vocational rehabilitation. This benefit is the increase

in lifetime earnings of disabled persons (whose cases were closed in fiscal

year 1966) attributable to their receipt of vocational rehabilitation services

under the Federal-State Program, per unit of expenditure on these persons.

Stated differently, these lifetime earnings would have been lost had services

not been received. It is hoped that even this incomplete effort will dramati-

cally reveal the impressive gains to be derived from this program and will

point the way to similar analyses for select groups of clients by disability

classes, age groups, public assistance and family income statuses, etc. It is

also hoped that this study will lead to greater and more detailed research to

document the value of other benefits of the program that currently elude the

process of quantification. Before proceeding, a few words on the nature of

cost-benefits analysis are in order.

An all-encompassing cost-benefits analysis tries to identify and measure all

consequences of a. particular program in relation to all the expenditures

required to effect these consequences. The analysis can be carried out for

several proposed or existing lines of action to help administrators decide

which of the alternatives will provide, among other possibilities, the greatest

amount of positive consequences (or benefits) per unit of cost.

This report was prepared by Lawrence I. Mars, Statistician

Division of Statistics and Studies, VRA
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The expression "all consequences" means not only the most easily measur-
able benefits but also those that are not readi.i.y quantifiable or are

intangible. The unmeasurable and the intangible may constitute a con-
siderable or even major proportion of a given program's effects.
Indeed, Section VIII of this report is devoted solely to a delineation

of the human and social benefits of vocational rehabilitation. Nonethe-

less, conducting a cost-benefits analysis even for a program with hard-
to-measure effects can be of incalculable aid in any administrative
process bar the following reasons: "(This analysis) results in a more
complete listing of factors to be taken into account in budgeting a
program than would otherwise be the case. It compels one to recognize
how mudh or how little is known about fhe several factors. Finally, it

can lead to a formulation of approaches and methods to obtain the knowl-

edge that is needed but lacking. Arranging the available information in
systematic fashion throws light on the question of priorities for pursu-

ing such knowledge!). In ghort, "benefit-cost analyses can provide an
appropriate framework for decision makers to use in organizing the
evidence and clarifying their thoughts and intuitions regarding alter-

natives."2/.

This exploratory analysis for vocational rehabilitation does not fully
live up to all the essentials of a cost-benefits analysis for three
reasons. First, only one major benefit is considered--increased life-
time earnings--while other benefits, even the economic ones, are omitted.
Second, cost figures used refer to the basic support program of vocational
rehabilitation services ba individuals, and omit costs of the research,
training, facilities and international programs of the Vocational Reha-

bilitation Administration. Third, the concept of cost-benefits analysis

as a way to assess alternative methods of operations is not readily

adaptable to vocational rehabilitation. Since the program aims to
enable all disabled persons who need amd can use services "to participate
in work and in the limits of our society91, it would be both calculating
and callous indeed to render services ba one group of persons to the ex-
clusion of another because a higher ratio of benefits to cost can be
derived. It should immediately be stated, however, that differences in
the benefits per unit of cost between groups of disabled persons have

1/ Herbert E. Klarman, Present Status of Cost-Benefits Analysis in the
Health Field. (Fram a paper presented to the 94th Anrual Meeting of
the American Public Health Association, at San Francisco, California
on November 1, 1966).

2/ Joseph D. Crumlish, Notes on the State-of-the-Art of Benefits-Cost
Analysis as Related to Transportation Systems, National Bureau of,
Standards, Technical Note 294, (Washington: U.S. Government

Printing Office, November, 1963), p. 12.

3/ Russell J. N. Dean and Miriam M. Stubbs, "Vocational Rehabilitation of
the Disabled", Health, Education, and Welfare Indicators,
(April, 1966), p. 20.
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enormous implications for guidance in planning to better sel7e these
groups of persons.

Implicit in the judgment of a program's value and effectiveness is the
presence of sound, accurate and current information. The foundation
of any cost-benefits analysis is more sturdy and believable in propor-
tion to the use of actual and not estimated, interpolated or assumed
data. We were fortunate, indeed, to have available reliable data on
wages of rehabilitated wage earners both at the time of their acceptance
for rehabilitation services and at the time their cases were closed as
rehabilitated. Inferences had to be made, however, of the degree to
which clients would have their employment terminated by death, new or
recurrent disability or retirement in the years after rehabilitation.
These inferences would not have had to be VD extensive or tortuous were
there available information from followup studies of disabled persons
who received vocational rehabilitation services. Although a few dozen
such studies have been conducted, they have limited coverage and tend
to be incomplete in their presentations of results. The fact that their
results dhow variations from one another adds to the difficulty of inter-
preting them.

With the recent revision (beginning July 1, 1966) of the statistical
reports required of State vocational rehabilitation agencies a variety
of heretofore unavailable detail about clients of these agencies will
be reported. The pressure to describe characteristics of clients be-
longing to specific groups such as the poor, thos- in institutions, the
stroke victim, the public offender, etc., will i .t as will the need
and desire to learn of the long-range effects of serving these groups
of persons. For this reason, this analysis can be considered a sort
of preamble to more specific analyses of particular classes of clients
on both national and State bases.

It should be repeated that the clients in this study were rendered serv-
ices under the Federal-State Program of Vocational Rehabilitation.
Clients in private and other public programs were not includld. Addi-
tionally, because of the very specific focus of this analysis no
consideration was taken of the possibility that without the Federal-State
Program of Vocational Rehabilitation clients may well have been able to
receive attention elsewhere through the years. Thus, the estimates of
increased lifetime earnings due to vocational rehabilitation services
may be overstated if looked at from the purview of the economy as a
whole.



II. Overall Summary

This exploratory cost-benefits analysis found that because of vocational
rehabilitation services, clients whose cases were closed during fiscal
year 1966 will experience an increase of $35 in their earnings and value
of work activity wer their working lives for every dollar expended on
them.*

The four groups of clients for whom estimates were derived are shown as
follows:

Group

Lifetime earnings or
value of work activity based on

Number of Earnings or Earnings or Assumed
closed cases value of work value of work future

at closure at acceptance earnings
a/ a/

Increase
in lifetime
earnings or
value of work
due to VR
services lof

Millions of dollars

Increase
per dollar

of cost
($147 million)

(1) (2) (3) (4) (5) (6)
Rehabilitated
wage earners 127,824 5,312 485 345 4,482 $30.50

Rehabilitated
homemakers and
unpaid family
workers 24,127 737 69 669 4.55

Rehabilitated
self-employed
farmers 2,328 98 9 Oh OP OW. 89 0.60

Not
rehabilitated
closed cases 48,969 9 1 7 0.05

Total 203,248 6,156 565 345 5,246 $35.70

a/ The figures in this column represent earnings that cannot be attributed to VR services.

b/ Col. (2) less col. (3) less col. (4). c/ Col. (5) $147 million.

NOTES: All lifetime estimates are discounted at 4%. Soue figures do not add because of
rounding.

*In his book, "The Economics of Vocational Rehabilitation," Dr. Ronald Conley shows increased
future outputs of $17 due to rehabilitation per dollar of program expenditure in fiscal
year 1963. (p. 82).
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III. The Rehabilitated Wage Earnerdil

A. Methodology - General

The main factors considered in deriving an estimate of the

increase in lifetime earnings of rehabilitated clients attribu-

table to vocational rehabilitation services were:

1. the rates of death and new or recurrent disability among

clients causing termination of employment through the

years

2. the number of years of work-life for remaining clients

until retirement

3. the earnings associated with clients remaining in

employment through the years

4. the present value of future earnings

5. the change in amount of productivity of workers in the

future.

These factors were always to be considered, even under the assumption

that vocational rehabilitation services were not rendered.5/

Earnings at the time of rehabilitation closure among wage-earning clients

were projected over an estimated remaining working lifetime. From these

total lifetime earnings two amounts were subtracted. The first amount

was an estimate of the lifetime amount of earnings of clients, based on

earnings at the time of acceptance for rel, ilitation services. A

second amount was an estimate of lifetime earnings of clients who,

although not working at the time of acceptance were, nonetheless, believed

able to obtain some earnings eventually wifhout the benefits of vocational

rehabilitation services.

Both of these two amounts represented earnings that could not be attri-

buted to the receipt of services. The difference, therefore, between
the total lifetime earnings, based on earnings at closure, and the sum

of the two types of earnings not attributable to vocational rehabilita-

tion were the increased lifetime earnings due to vocational rehabilita-

tion.

4/ This expression was used, for convenience only, to include petsons

who were self-employed non-farmers.

5/ Additionally, these factors were present even when the analysis

turned to the homemakers and unpaid family workers, self-employed

farmers and the not rehabilitated clients.
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B. Methodology - Specific

1. Lifetime earnin s based on earnin s at closure

The following describes the procedure used to estimate the
total lifetime amount of earnings:

6 Ti

Nci (1 rci)
ti

Wc (1 + p/1 + d)
ti

= 1 ti

where

Nci = the number of rehabilitated wage earners in the "i"th age group.

ti = an index indicating successive yearly intervals after rehabili-
tation for the "i"th age group.

Ti = the time span in years over which wages might be earned by clients
in the "i"th age group.

rci = the probability that employment will be terminated because of
death or disability in the "t"th year after rehabilitation for
the "i"th age group.

Wc = the mean.annual rate of earnings, based on weekly earnings at
closure.

p = the expected annual percent increase in productivity.

d = the yearly discount rate for future earnings.

a. The number of clients

The number of rehabilitated wage earners, by age was:

Age group Number Age group Number

Under 20 years 29,281 45 to 54 years 20,618

20 to 34 years 39,531 55 to 64 years 11,575

35 to 44 years 24,590 65 years and over 2,229

(Appendix A slums the derivation of the number of clients, by age.)
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b. The number of years of earnings

The assumed retirement age for persons in the first four age groups

(through age 54) was 62. For the age group 55 to 64 years old, 65 was

the assumed retirement age while for clients 65 years old and over, it

was 70.

Arguments for higher and lower assumed retirement ages both seem reason-

able. One can argue, for example, that disabled persons are more likely

to weary of work through the years and will, therefore, retire sooner

than would non-disabled persons. On the other hand, rehabilitated work-

ers tend to be in the lower economic strata of society and would likely

feel compelled to earn as much money as possible for as long as they can.

Whatever the retirement age, a crucial underlying assumption in the

computation of earnings until retirement age is that vocational'rehabil-

itation services can have positive discernible effects for a long time,

even forty or more years.

The average length of time to rehabilitate a client once he is accepted

for services is about one year. Subtracting the median age of each age

group plus one year from the assumed retirement ages yielded ',he number

of future years for which wages might be earned. These were:

Years of Years of

Age group earnings Age group earnings

Under 20 years 43 45 to 54 years 11

20 to 34 years 34 55 to 64 years 4

35 to 44 years 21 65 years and over 2

(See Appendix 8 for details)

The number of years for which increased earnings were computed after ter-

mination of vocational rehabilitation services was the same for reha-

bilitated homemakers and unpaid family workers, self-employed farmers and

the not rehabilitated clients.

c. Percent of clients not expected to reach retirement age

Both death and new or recurrent disability will take their toll of

rehabilitated clients through the years after rehabilitation. The number

of clients still employed in any given year is needed to determine the

aggregate amount of earnings for that year. Information for neither of

these two prime causes of employment termination was readily available so

interpolations from secondary sources had to be made.

(1) death rates - For the population as a whole a great many statistics

are available for numbers of deaths by age, sex, race, etc. Data on

deaths among disabled persons, however, are not as conspicuous.
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On an a priori basis it seemed reasonable to assume that death rates
among the disabled exceeded those in the general population. Yet, this
thought was tempered by the fact that the most severely disabled indi-
viduals are not likely to be eligible for vocational rehabilitation
services under the Federal-State Program. Vocational rehabilitation
counselors "must establish that there is a reasonable expectation that
vocational rehabilitation services, when completed, will lead to an
individual's employment."6/ If this cannot be established, then an
individual cannot be accepted for vocational rehabilitation services.
Additionally, many vocational rehabilitation clients may be limited by
a single disability, such as paralyzed or missing litbs, speech impedi-
ments, deafness, etc., which do not in themselves have implications for
reduced longevity. Indeed, for the only year for which information is
available, three quarters of all rehabilitated clients in fiscal year
1960 had no secondary disabling condition. This fact is, however,
tempered by the consideration that these clients could still have had
any number of non-disabling dhronic conditions whidh might eventually
endanger their health.

One of the sources Showing deaths was Social Security. However, deaths
among workers insured by Social Security cannot be used as a base since
recipients include persons with terminal illnesses wbo would not be
eligible to receive services under the Federal-State Program of Voca-
tional Rehabilitation.7/

Published results from studies following up rehabilitation clients are
incomplete and inconclusive. For example, a Utah study8/ processed 629
case records of persons to whom services were terminated three to eight
years prior to the study. At the time of the study, 430 of these per-
sons were known to be living and 29 had died. The others could not be
located. These published data could not have been utilized in this
analysis primarily because death rates by age or by specific number of
years after closure were not available.

6/ John F. McGowan (ed.). An Introduction to the Vocational Rehabilita-
tion Process (Washington: Government Printing Office, 1961), p. 112.

7/ From the 1964 Annual Statistical Supplement to the Social Security
Bulletin, p. 21, disability, (for the purpose of receiving disability
benefits) is partially defined as "the inability to engage in any
gainful activity by reason of any medically determinable physical or
mental impairment that can be expected to result in death ........"

8/ University of Utah Graduate School of Social Work, The Influence of
Emotional, Social, and Physical Factors on Vocational Rehabilitation
Ad ustment: Utah Preliminary Report, (Salt Lake City, October, 1958),
p. 5.



A State of Washington study2/ followed up 736 clients rehabilitated five

years before the study and learned of 32 deaths. However, here again,

neither the age groupings nor the year of death since rehabilitation was

Shown for these 32 persons. Even if these data were available, it is

possible that the small number of deaths involved could not have been

used with a high degree of confidence in their statistical reliability.

A source of in( lculable value to us in the assignment of death rates

was the 1951 IhAirment Study of the Society of Actuaries.11/ For this

study, 27 of the largest life insurance companies accounting for 707. of

the ordinary life insurance in force in the United States and Canada on

December 31, 1950, reported on the number of deaths made in the period

1935-1949. Included in the reports were deaths among persons who had

been insured under sub-standard policies because of the presence of

certain chronic conditions. It is this group of persons that was

likened to rehabilitated clients, the major similarity being the pres-

ence of one or more chronic conditions. It is probably true that some

vocational rehabilitation clients would not be able to obtain even these

sub-standard-policies but it is also true that other disabled clients

would be able to obtain the standard policies. Although there is reason

to believe that the latter would predominate, the assumption was made,

nonetheless, that rehabilitated clients would all have been able to

obtain only sub--tandard policies if they applied for life insurance.

This assumptior ,ed eventually to higher death rates and fewer clients

remaining employed eadh year.

:he number of policies terminated by death among those with sub-standard

policies was compared to the expected nuMber of deaths, the latter being

based on actual deaths from 1935-1949 among insured persons of reporting

companies issued ordinary policies at standard rates. This comparison

gave the mortality ratio. When the ratio exceeded 100%, the deaths

among the sub-standard policyholders was in excess of deaths among the

standard policyholders. When the ratio was less than 1007., the opposite

was true. The mortality ratios were computed for the only four age

groups shown in the study by summing the actual and expected number of

policy terminations caused by death for each age group, over 86 classes

of applicable conditions for which the desired detail was available. By

n applicable condition" we mean a condition that might conceivably be the

basis of a disability. Thus, sub-standard policies issued because of a

poor family medical history were excluded from the computations. The

resulting ratios were as follows:

9/ Washington State Research Council, Vocational Rehabilitation

Results in Washington State, (January, 1961), p. 14. This report

was presented to the Washington State Board of Vocational Education.

10/ The Society of Actuaries, Im airment Stud - 1951, (April, 1954).
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Age group Mortality ratios

15 to 29 years 201%

30 to 39 years 177%

40 to 49 years 1587.

50 to 64 years 1287.

The ratios were then applied to the 1964 death rates, by single years of
age, for the general population found in the Statistical Abstract.111
Vocational rehabilitation clients over 64 years of age were assigned
mortality ratios of 1.28 (the same as for persons 50-64 years old) which
was probably too high. No attempt was made to graduate the ratios with-
in and between age groups, by single years.

The decline in the mortality ratios in the higher age groups might be
explained in this manner: the most severely disabled are likely to die
in the earlier years while those with more manageable disabilities Are
able to survive into the later years at which time the death rates among
the general population markedly increase. The death rates then, between
the disabled and general populations are thus drawn more closely to-
gether.

(2) disability rates - Trying to determine.what proportion of rehabili-
tated workers would become disabled again to the point where they could
no longer work, required finding a population grouping as similar as
possible in health and other characteristics as a group of rehabilitated
clients. Follow-up studies of rehabilitated clients, interesting though
some of them are, do not reveal enough information to enable us to in-
corporate their experience in this analysis. For example, the Utah
study:1V found that 46 of 290 interviewed clients rehabilitated three to
eight years before, were not working at the time of their interview.
Only 29 of the 46, however, gave their old disability or new health
problems as the primary cause of their unemployment. A more comprehen-
sive study than this might have been able to ghow data on the unemployed
by age, by single years after rehabilitation so that a trend of some
sort might have been established.

Figures from the 1964 Annual Supplement to the Social' Security Bulletin12/
presented same disability data. When the number of workers awarded

11/ U.S. Bureau of the Census, Statistical Abstract of the United States:
1966 (Washington: U.S. Government Printing Office, 1966), p. 53.

12/ University of Utah Graduate School of Social Work, op. cit., p. 101.

13/ pp. 35, 53.
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benefits because of disability in 1964 was compared to the number of
living workers insured in the event of disability at the beginning of
1964, the resulting "disability" rates were quite small. The following
table ihows how small, by age:

Age group
Percent of insured workers
awarded disability benefits

Under 25 years 0.02

25 to 34 years 0.07

35 to 44 years 0.17

45 to 54 years 0.44

55 to 64 years 1.27

(See Appendix C for details)

The argument against the use of these data is that the number of insured
pergDns includes many who could not possibly:be part of a potential voca-
tional rehabilitation population because they are not handicapped while
the number of beneficiaries excludes many persons who might be eligible
fDr vocational rehabilitation services but not for Social Security dis-
ability benefits. Either of these will lead to percentages that most
probably understate the disability drop-out rates.

A report from the Bureau of Labor Statistical-1i shows that of an average
of 72,179,000 persons employed during 1965, there was an average of
1,904,000 persons (2.6%) who were either nOt working or working part-time
because of illness. This figure is inconclusive because illness does not
necessarily indicate a disability leading to permanent loss of employment.

The source ultimately consulted for disability rates was the National
Center for Health Statistics (NCHS) of the Public Health Service. The
National Center presents data en the number of persons limited in their
major activities by degree of limitation, type of major activity, age,

sex, and other characteristics. One ,reportg/ ihows the number of persons
who became limited in the last year and who were working when they became
limited. This statistic was utilized as approximating the situation of
a rehabilitated vocational rehabilitation client becoming disabled again
to the point where he could no longer work. The similarity is far from
exact, however, because these newly limited workers did not necessarily

14/ Monthly Report on the Labor Force (DeceMber, 1965), p. 40.

15/ U.S. National Health Survey, Duration of Limitation of Activity Due
to Chronic Conditions: Health Statistics - B-31 - United States,
July, 1959-June, 1960 (Washington: U.S. Government Printing Office,
January, 1962).



drop out of employment and may have been able to continue to work with

some adjustments in their environments. Additionally, some of these

persons may not have really been workers as will be explained later on.

Nonetheless, no other source, to our knowledge, could present us with

comprehensive information that more closely resembled our subject

population of rehabilitated workers becoming disabled in the last year.

The number of persons, by age, who became totally or partially limited

in their major activity in the last year and who were working when

becoming limited were as follows:1Y

Age group Number

17 to 44 years 378,000

45 to 64 years 504,000

65 years and over 185,000

These persons had major activities of work, retirement and "other" in

the last year. Excluded is the "keeping house" category which was used

later on for rehabilitated homemakers and unpaid family workers.

Since major activity refers to the activity done for six or more months

of the last year, it is possible for someone to have been retired for,

let us say, eight months but who worked for the first four months of

the last year until he became disabled and decided to retire. For this

reason, then, persons classified as retired were included in the esti-

mation procedure.

The "other"category can consist of persons who have become disabled after

working fewer than six months but who have not yet stopped looking for

work. Another example would be a person who worked for three months at

the beginning of the year, became disabled and lost his job, looked for

another job.for four months and then retired for the last ftve months.

This person's major activity is "other" because no one activity was

done for six or more months. Because of these considerations persons
classified as "other" in major activity were also included in the estima-

tion procedure. Thus, this year's "retired" and "other" persons could
have been last year's workers since they were, indeed, working in the

last year when they became limited. These are other examples, however,

of persons in the "retirement" and "other". groups who could not possibly

conform to the picture of a rehabilitated worker becoming disabled again.

For example, a person may have been retired all year last year but worked

part-time on occasion to obtain r-me income over and above his monthly

pension. If something happened V him while he was working, causing a
limitation in his work activity, he vould be included in the figures,

16/ Ibid., p. 26.
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quoted above, of the number of newly disabled. However, he could not

possibly have been a rehabilitated client struck by new or recurrent

disability in the last year.

The next step was to try to approximate the population of rehabilitated

clients still working from which the newly disabled could have come.

Thus the tableg/ below shows the number of persons having one or more

chronic conditions with major activities of work, retirement or "other".

Age group Number

17 to 44 years 18,295,000

45 to 64 years 18,162,000

65 years and over 6,841,000

Some of these persons were limited in their major activities and some

were not. This sort of "mixture" would be expected of persons who had

been rehabilitated--some limited in the amount and kind of work they can

do but better off than before they received services and some not limi-

ted at all in work. However, these'NCHS figures may not represent

rehabilitated clients for at least two reasons. First, a rehabilitated

client no longer having a chronic condition (e.g., a cataract was removed)

could not be part of the NCHS figures just quoted since they are for

persons with at least one chronic condition.

Second, the NCHS data include persons who did not work at all during the

year and, therefore, could not possibly have been part of a group of

rehabilitated clients working at some time during the year. The report

from which these data came did not show how many were or were not workers

for all or part of the last year, by activity status. However, a special

tabulation from the NCHS1.1/, for somewhat different age groupings, en-

abled us to estimate the proportion of persons with one or more chronic

conditions tn the labor force. These proportions were:

Age group Percent

17 to 39 years 87.9

40 to 59 years 93.5

60 years and over 43.3

(The derivation of these percentages is shown in detail in Appendix D.)

17/ Ibid., p. 18.

18/ This tabulation covered the zsame population and period (July, 1959-

Junl, 1961) as did the publication 3-36 entitled Chronic Conditions

Causing Limitation of Activities.
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The percentages may ie an overstatement of the employment level because
some persans in the labor force were undoubteily unemployed for most or

all of the year. However, they may be understatements because the num-
ber of persons working part or most of last year may exceed the number
employed in the two-week period used to establish labor force status.

Applying these percentages to the three published age classes by which
NCHS data were shown for the nuMber of persons, previously cited, having
one or more chronic conditions yielded the following results:

ARe group Number

17 to 44 years 16,081,000

45 to 64 years 16,981,000

65 years and over 2,962,000

Dividing these figures into the nutber of the newly limited, previously
cited, who were working when they became limited gave the following
estimates used for the rates of drop-out from employment each year due

to disability:

ARe group Percent

17 to 44 years 2.4

45 to 64 years 3.0

65 years and over 6.2

These percents were not graduated within and between age groupings, by

single years. They were then added to the death rates to arrive at an
over-all rate of drop-ut fram e7nloyment for single years beginning
with age 18 and ending with age 69. (Appendix E shows ehe drop-out rates

in detail.)

Included in these figures are rehabilitated persons who may have to be
rehabilitated again at some time in the future. In any one year, about
11% of rehabilitated clients have been rehabilitated at least once before.
Although we have not tried to estimate the additional cost of rehabili-
tating a certain number of clients again, neither have we tried to esti-
mate their increased earnings due to future rehabilitation. A further
and more detailed analysis wauld have been required if we were dealing
with more than one fiscal year.

Also, there are a few persons who will probably drop out of employment
in the months after their rehabilitation not because of a recurrence of
disability, but simply, because of an inability to make a satisfactory
adjustment to a work situatian. This phenomenon could not be accounted
for in the drop-out rates because of the inability to distinguish, from
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our own or other sources, the volume of these drop-outs.

One further statement on the assumption that disability drop-out is

permanent. There is every reason to believe that many rehabilitated

clients, when their employment is curtailed for whatever reason, are

able to return to employment. An individual may leave or re-enter

employment any number of times in the years after rehabilitation.

Thus, the Utah study12/ tnforms us that of 290 clients rehabilitated

three to eight years before the follow-up interview, about 17% were

not employed up to a quarter of the time since rehabilitation, 8% not

employed from a quarter up to three quarters of the time and another

127. not employed most of the time.

Thus, the assumption that employment stoppage is permanent is unreal-

istic. An inclusive follow-up study would yield data that could be

employed directly in any further development of this cost-benefits

analysis. In the meantime, the inflexfble assumption made here can

attribute earnings to persans who stop employment for reamns other

than disability. On the other hand, it does not attribute earnings

to those who drop out for disability reasans but who manage to come

back to work to some degree.

(The death and disability rates computed for rehabilitated wage earners

are shown in Appendix F).

d. Yearly earnings

Unpublished data from the Vocational Rehabilitation Administration

for fiscal year 1966, showed that 127,826 wage-earning rehabilitated

clients had mean earnings of $56.74 in the week before rehabilitation

closure (see Appendix G). Projecting this to a yearly basis by multi-

plying by 50 gave $2,837 as the starting mean annual wage of rehabili-

tated wage-earners. This value was applied to eadh of the six age

groupings; no attempt to estimate different wages for different ages

was made. This is because rehabilitated persons are unlike the general

working population in that the continuous work experience of the latter

helps them to achieve higher earnings in the future while the former

often have little or no continuous work experience in the near past.

Therefore, the typical disabled person rdhabilitated at age 40, for

example, is not likely to have much, if any, advantage over the disabled

person rehabilitated at age 30 as far as recent continuous work experi-

ence is concerned. Both are virtually starting from scratch. 'Other

factors such as education, ability, nature of disability, etc., will

determine wage differentials.

No estimate was made of supplemental earnings derived from employment

such as employer contribution to life, health, and accident insurance.

19/ University of Utah Graduate School of Social Work, op. cit., p. 101.
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e. Productivity increases

It was assumed that increases in future years in the productivity of
rehabilitated workers would be reflected in their earnings. There was
no a priori way to determine if rehabilitated persons as a whole would
show productivity increases in line with those for persons who did not
need vocational rehabilitation services. It could be argued that the
disabled have licdtations restricting their output and that for a variety
of reasons they may not be able to adjust satisfactorily to new working
techniques designed to help improve productivity. On the other hand,
rehabilitated clients are carefully placed only in jobs in which their
Chronic limdtations have as small a handicapping effect as possible.
Indeed, in some instances selective placement can eliminate vocational
handicaps altogether. Additionally, even if rehabilitated clients start
at productivity levels considerably below tbose of the non-disabled,
there is no reason why they cannot exhibit oroductivity increases
through the years as they become accustomed to their jobs and gather
more experience as well as become more adiusted to their handicaps as
time goes by. Because of these considerations, the assumption was made
that yearly increases in productivity for rehabilitated clients and all
other workers would be closely comparable.

Another problem was whether there were differences in productivity in-
creases among occupational groupings. Generally, this sort of informa-
tion is not available except in the very broadest terms. Thus, fhe
annual rate of change in the Gross National Product per man-hour in 1958
dollars during 1957-1965 for the private sector of the economy vas 5.8%
for agriculture and 2.97 for the remainder of the private economy.22/
Applying these figures, respectively, to the 6,303 rehabilitated wage-
earning farm workers and to the 121,523 other rehabilitated wage-earners
gave a weighted average of 3.0%. Also, a statement in the Bureau of
Labor Statistics' publication entitled "Productivity: A Bibliography"
summarizes a cited source by saying "the author concludes that there
is no &harp dichotomy in productivity behavior in the manufacturing and
service components of the economy.".21/ Because of the foregoing, 3.0%
was used as the annual rate of productivity increase across all occupa-
tions.

201 Bureau of Labor Statistics, Projections 1970: Interindustry Rela-
lionships Potential Demand Employment, Bulletin 1536 (Washington:
U.S. Government Printing Office, 1966), p. 28.

21/ Bulletin 1514 (Washington: U.S. Government Printing Office, July,
1966), p. 41. The work cited is by P. J. Dhrymes entitled "Compari-
son of Productivity Behavior in Manufacturing and Service Industries"
which was published in the February, 1963 edition of the Review of
Economics and Statistics, pp. 64-69.
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f. Yearly discount rate for future earninga

A discount rate reflects the extra value of current earnings
over an equal amount of earnings the following year. An aggregate
of future earnings overstates the present value of those dollars
unless discounting is applied. Discounting, therefore, tries to

put a brake on exaggerating the value of future earnings. The

amount of discounting is not readily agreed upon by economic ana-

lysts. A rate of 4% was applied in this analysis because of its
common use and because it was the rate employed in similar studies

wdthin the U.S. Department of Health, Education, and Welfare.

g. Results

The calculations dictated by the formula shown in Section III B.1.
above ylelded $5,312 million as the amount of discounted lifetime
wages to be earned by rehabilitated wage earners, based on their

earnings at the time of rehabilitation closure.

2. Lifetime earnin based on earnings at acce2t=ce

The following formula describes the procedure used to estimate the
total lifetime amount of earnings of rdhabilitated wage earners who
bad earnings at acceptance. These wages would presumably have been
earned without the benefit of vocational rehabilitation services
and had to be subtracted from total lifetime earnings, based on
earnings at closure.

6 T ti ti

Nat );"---am- (1 - rai) Wa (1 + p/1 + d)

= 1 ti

where, for terms not previously defined,

Nai = the number of rehabilitated wage earners with earnings at
acceptance in the "i"th age group.

rai = the probability that employment for a rehabilitated wage

earner having earnings at acceptance and assuming no voca-
tional rehabilitation services will be terminated because
of death or disability in the "Oth year after acceptance
for the "i"th age group.

Ma = the nean annual rate of earnings based on weekly earnings
at acceptance.



18

a. The number of clients

The number of rehabilitated wage earners having earnings at

acceptance was as follows:

Age _Kroup Number Age group NuMber

Under 20 years 6,499 45 to 54 years 4,569

20 to 34 years 8,769 55 to 64 years 2,554

35 to 44 years 5,477 65 years and over 511

(See Appendix A for the derivation of the number of rehabilitated
wage earners having earnings at acceptance, by age at acceptance)

b Itt_ELIEL021:_2f_Ytalm_g_tilEgJam

For each age grouping of wage-earning clients at acceptance,
the number of years of earnings was one year more than for wage-

earning clients at closure. Under the assumption of no vocational
rehabilitation, persons with earnings at acceptance would Th.:1; have

had the benefit of services for a year. This extra year was pre-

r.umabiy spent in employment. The number of years for each class

wss as follows:

Years of Years of

Age group !Anima 4 ALgIaR2 earnings

Under 20 years 44 45 to 54 years 12

20 to 34 years 35 55 to 64 years 5

35 to 44 years 22 65 years and over 3

(See Appendix B)

These same figures were used for the other groups of persons dealt
with in this analysis Who had earnings or work activity at accept-

ance.

c. Percent of clients not expected co reach retirement age

Disabled persons who continue to work without having had the
benefits of vocational rehabilitation but who need services are
not likely to remain employed for as long as persons who did, in

fact, raceive services. Therefore, higher rates of yearly drop-

out from employment were derived.

(1) death rates - NO changes in death rates were employed for disabled

persons not receiving vocational rehabilitation services versus death
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rates used for clients receiving services. This may be incorrect, and

somewhat higher rates should, perhaps, have been employed. The use of

higher death rates would have led to higher increased lifetime earnings
due to vocational rehabilitation.

(2) disability rates - These rates had to exceed the ones estimated for
clients receiving vocational rehabilitation since it is clear that the
absence of service makes it more difficult for persons to cope with and
overcome their disabilities.

The same National Center for Health Statistics source previously em-

ployed in determining disability rates among those receiving vocational
rehabilitation was used again.22i

The procedure involved comparing a group of workers beconing totally
limited in work in the last year to a large group of workers who became
partially or totally limited in work in the last year. Both groups were
working when the limitations began. The basic fault of this approach is
that those Who became totally, unable to work in the last year may not
have been partially lindted in work before that. This latter point is
required of disabled workers without vocational rehabilitation who be-
come further disabled to the point where they can no longer work.

Since no additional detail was available to us, we had to assume that
our computations reasonably approximated drop-out rates among those

employed but already limited in work.

The estimated disability drop-out rates came to:

Age group Percent

17 to 44 years 9.4

45 to 64 years 8.4

65 years and over 9.9

(See Appendix H for the computations of the rates of disability. Appen-

dix F shows death rates and disability rates by single year of age.)

d. Yearly earnings

Unpublished VRA data showed that there were 28,379 rehabilitated
wage earners who had earnings at acceptance. The aggregate weekly

earnings of these persons was $44.23. Projecting to an annual basis
by multiplying by 50 gave $2,211 as the mean annual wage. This figure

was used for eadh age class. (See Appendix G)

22/ U.S. National Health Survey, 8-31.
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e. Productivity and discount

No changes in productivity increases or discount rates were made
from those already used. Strictly speaking, though, it seemed
reasonable to assume that disabled workers not having vocaional
rehabilitation services would not be likely to exhibit a productivity
increase as large as that for the disabled who received vocational

rehabilitation. Nonetheless, there was no information to confirm
this.

f. Results

The calculations dictated by the formula shown in Section III B.2.
above yielded $485 million as the amount of earnings that could not
be attributed to the receipt of vocational rehabilitation.

3. Lifetime earnings, based on assumed additional earnings without the
helpLof vocational rehabilitation

Up to this point, no account has been taken of persons without earn-
ings at acceptance who would probably have found employment even
without the benefit of vocational rehabilitation services. This em-

ployment is not likely to be in keeping with their maximum potential
earning power or level of skill which vocational rehabilitation could
help them achieve, and may even involve danger to their health.
Nonetheless, some earnings would be associated with this employment,
none of which could be attrfbuted to vocational rehabilitation and
which is a subtraction from the lifetime earnings of rehabilitated
wage earners, based on earnings at closure.

The following formula descrfbes the procedure used to estimate these
total lifetime earnings:

6 Ti ti ti

Ki Nci )77 (1 - rai) Wa (1 + p/1 + d)

i = 1 ti

where, for the term not previously defined,

Ki = the percent of all rehabilitated wage earners who could earn
wages eventually without vocational rehabilitation services,
in the "i"th age graup and who had no earnings at acceptance.

a. The number of clients

From the National Center for Health Statistical", the
number of persons partially or totally limited in their major

23/ Ibid., p. 26.
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activity of work was likened to a group of disabled persyns needing
vocational rehabilitation services. Of these limited persons, a
certain number were not working when they became limited. This latter

group was likened to a group of disabled persons who found jobs with-

out vocational rehabilitation help despite their limitations and they

accounted for the following percents of all persons limited in their
major activity of work:

Age group Percent

17 to 44 years 13.1

45 to 64 years 7.7

65 years and over 9.0

These were used as the percents of the rehabilitated who could eventu-
ally have found earnings even without the help of vocational rehabili-

tation. (See Appendix I for details)

The 18.1% figure was applied to the total number of rehabilitated wage
earners in each of the first three age groups, 7.77. to the next two age
groups and 9.07. to the last one.

The estimated number of persons were:

Age group Number Age group Number

Under 20 years 5,300 45 to 54 years 1,588

20 to 34 years 7,155 55 to 64 years 161

35 to 44 years 4,451 65 years and over 201

As with the other interpolations of data from the National Center for
Health Statistics, the make-up of the groups represented by these data
included persons who could not have been vocational rehabilitation

clients. Thus, the number of persons not working when they became limi-
ted could have included those who retired after working for, let us say,
nine months, and then became disabled two months later. Nonetheless,

the majority of persons probably found employment after becoming limited.

b. The number of years of earnings

It was assumed that these non-workers at acceptance could have had
earnings within a year thereafter. This is probably incorrect and it
had the effect of attributing more lifetime earnings to these persons
without the benefits of vocational rehabilitation services than should
have been the case. No figures were available, however, to apportion
the finding of employment over the opurse of years. The number of years
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of earnings then, were the same as for clients with earnings at clo-
sure (see Section III 8.1.b. above).

c. Percent of clients not expected to reach retirement age and
yearly wages

For both these characteristics the same figures used for clients
with earnings at acceptance (Sections III 8.2.c. and d. above) were
also used for those Who would eventually obtain earnings.

d. Productivity increases and discount rate

No changes were made in these rates from those previously used.

e. Results

It was estimated that clients without earnings at acceptance
could have earned a total of $345 million during their working
lives without the benefits of VR services.

4. Summary

It was estimated the earnings of rdhabilitated wage earners will be
increased by $4,482 million over the course of their working lives,
because they received VR services under the Federal-State Program.
This was derived by subtracting the sum of earnings not attributable
to VR ($485 million, based on earnings at acceptance plus $345 mil-
lion, based on assumed "eventual" earnings) from the lifetime
earnings, based on earnings at closure, (or $5,312 million).

When the increased earnings of $4,482 million was compared to the
total cost of $141 million for all persans (not only the wage
earners), the contribution to the overall increase in lifetime
earnings per dollar of expenditure came to $30.50.
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IV. Rehabilitated Homemakers and Unpaid Family Workers

A. Methodology - General

Evaluation of the economic benefits resulting from the rehabil-

itation of homemakers and unpaid family workers is made difficult

because a price is not paid directly for these services. Outputs

from these activities do not explicitly enter the national income

accounts. Nonetheless, it was felt necessary to estimate a value-

for these work activities. Additionally, since one in every six

rehabilitations is of a homemaker and unpaid family worker, this

group as a whole could not be ignored.

It has been said that the value of a homemakerls-Vg activities are

SD great that they exceed any reasonable monetary designation.
This, however, cannot be used as.an argument against assigning same
economic value, however small, to a homemaker's work. We tried to

use same estimate that none could question as a mdnimum and which,

if applied to the work of rehabilitated homemakers, would lead to a

more accurate approximation of the effects of vocational rehabili-

tation services than if no value had been assigned. A law, con-

servative assessment of the value of homemaking should in no way

lead to a misunderstanding or depreciation of a homemaker's true

worth which this analysis makes no attempt to appraise.

As with the rehabilitated wage earners death disability, produc-

tLvity and discount factors were considered in regard to homemakers

and unpaid family workers. Also, since wages are inapplicable to
this group, value of the work activity had to be determined!, both

at acceptance and at closure.

The lifetime value of work activity, based on activity at accept-

ance was subtracted fram the lifetime value of work activity, based

on activity at closure. The difference was the increase in the

value of work activity due to VR services.

24/ The emphasis in this section is heavily toward ehe homemaker as

against the unpaid family worker. This is because the number of

rehabilitated homemakers was about six to seven times greater than

the number of unpaid family workers.
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B. Methodology - Specific

1. Lifetime value of work activity, based on estimated value at
closure

The following formula describes the procedure used to estimate
the total lifetime value of work activity:

6 Ti ti ti
Nhi (1 - rdi) Vh (1 + p/1 + d)

i = 1 ti

where, for terms not previously defined,

Nhi = the number of rehabilitated homemakers and unpaid family
workers in the "i"th age group.

rdi = the probability that work activity will be terminated because
of death or disability in the "t"th year after rehabilitation
for the "i"th age group.

Vh = the mean annual value of work activity based on estimated
activity at closure.

a. The number of clients

The number of homemakers and unpaid family workers by age
were:

Age group Number AP=2_&EaRE Number

Under 20 years 5,526 45 to 54 years 3,884

20 to 34 years 7,456 55 to 64 years 2,171

35 to 44 years 4,656 65 years and over 434

(Appendix A shows the derivation of the number of clients by age.)

b. The number of years of homemaking activity

As previously stated, the number of years of calculations
was the same for all groups in this analysis.

A retirement age is admittedly unrealistic for homemakers since
they do not "retire" as such but usually manage to find some
activity around the house to engage their interests. However,
no purpose beyond over-precision would be served by continuing
the years of work activity interminably. The amount of bias is
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relatively small and leads to a lowered estimate of increased value of
work activity (see Section III 8.1.b. for the number of years, by age.)

c. Percent of clients not ex ected to reach retirement age

(1) death rates - The mortality ratios derived from the 1951 Impair-
ment Study25/ were applied to the single year 1964 death rates among

white females 26/. Not allhomemakers and unpaid family workers were
white females and the fiscal year 1966 characteristics data do not
dhow the sex and race classifications of rehabilitated clients.
However, it was felt that virtually all homemakers were women while
about 807. of the women were probably white. This last figure is the

proportion among all State VR clients experienced in recent years.

(2) disability rates - From the NCHS21/, the number of females with

a major activity of housekeeping, who became partially or totally

limited in the last year was divided by the number of homemakers
having ont or more chronic conditions. The results were:

Age'grouo Percent

17 to 44 years 2.2

45 to 64 years 2.9

65 years and over 4.5

(Appendix J dhows the computational details)

These percents were used as the disability drop-out rates for home-

makers and unpaid family.workers. They are subject to the same
criticisms levelled at the dro?-out rates derived for the wage

earners. This would include the fact that becomIng limited does
not necessarily mean that work activity can no longer be performed.

Other points of issue are whether the population of housekeepers
with chronic conditions adequately reflects a population of rehabil-
itated homemakers and whether the population of newly limited home-
makers adequately reflects a population of rehabilitated homemakers
becoming disabled again.

(The death and disability rates computed for homemakers and unpaid

family workers are shown in Appendix K.)

25/ The Society of Actuaries, op. cit.

26/ Statistical Abstract, op. cit., p. 53.

271 U.S. National Health Survey, B-31, op. cit., pp. 18, 24.
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d. Value of yearly work activity

Earnings data were not collected by the VRA for homemakers and un-
paid family workers and estimates had to be made, therefore, for the

value of fheir work activity.

The estimation procedure involved finding values for homemakers and
unpaid family workers separately and then obtaining a weighted average
of the two based on past data showing that the ratio of homemakers to
unpaid family workers has been about 6.5 to 1.

(1) homemakers -- Homemakers' services were valued at the mean wage
of a full-time maid. "Alternative procedures are in terms of what it
takes to replace the housewife at home or what it takes to bring her

into the labor market"28/.

A full-time maid is variously called general maid or home housekeeper
or homemaker. These expressions are found in the latest edition (1965)
of the Dictionary of Occupational Titles, Volume 1.22/ The activities

of this person, as described by the Dictionary, include any or all of
the following: planning meals; purchasing foodstuffs and household
supplies; preparing and cooking food; serving meals and refreshments;
washing dishes; cleaning silverware; overseeing activities of children;
assisting children in bathing and dressing; housecleaning; Changing
linens and making beds; washing, mending and ironing clothes; answering
telephone and doorbell; and feeding pets.

Unpublished data from the Bureau of Census showed mean earnings for
female private household workers in 1964. This was $1,832 for full-time

unrelated individuals working 40 to 52 weeks.

By "unrelated" was meant that the individual was not living with any

relatives. By using the concept of the "unrelated" individual we tried
to approximate as closely as possible the situation of the "live-in"

private maid. It was felt that the "live-in" maid's activities were
likely tn approach in scope and variety the activities of a homemaker.
Mean, rather than median, earnings were used because they are more rep-
resentative of household workers as a whole.

(2) unpaid family workers -- These rehabilitated workers can be

males as well as females. Thus, in using Census Bureau data we had to

include information for both males and females. Also, Census occupa-

tional categories included in our estimate were service, clerical and
sales, and farmers and farm laborers. These occupational situations

28/ Klarman, op. cit. (See footnote 11 on page 2.)

29/ U.S. Department of Labor, Bureau of Employment Security (Washington:
Government Printing Office, 1965), p. 440.
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were thought to be the likeliest in which a rehabilitated unpaid

family worker might find himself. Additionally, the Census figures

used were for full-time workers who worked 40 to 52 weeks in 1964

and who were all related to the heads of the households of their

families. The other two classes of workers, the "unrelated" individ-

ual and the head of household, seemed generally inapplicable here.

No estimate was made of the value of food and ghelter received by

homemakers and unpaid family workers. Since these values were

probably the same with or without VR services no account was taken

of them iv determining the increased value of work activity due to

VR.

The estimated mean earnings of all homemakers and unpaid family

workers came to $1,990. (See Appendix L for the details of the

computations).

e. Results

The calculations dictated by the formula Shown in Section IV B.1.

above yielded $737 million as the amount of discounted lifetime

value of work activity of rehabilitated homemakers and unpaid family

workers, based on their work activity at rehabilitation closure.

2. Lifetime value of work activity, based on estimated value at

acceptance

The following formula describes the procedure used to estimate the

total lifetime value of work activity, based on estimated activity

at acceptance:

6 Ti

NbiL. (1 - rbi)

i

Vj (1 + p/1 + d)ti
t

i = 1 ti

where, for terms not previously defined,

rbi = the probability that work activity for a rehabilitated home-

maker and unpaid family worker assuming no VR services will

be terminated because of death or disability in the "t"th

year after acceptance for the "i"th age group.

V) = the mean annual value of work activity based on activity at

acceptance.

a. The number of clients

The number of clients at acceptance was the same as the number

of clients at closure. Section IV 8.1.a. above shows the numbers,

by age. As previously mentioned, it was assumed that all homemakers
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and unpaid family workers had male work activity at acceptance. There-
fore, the number of active clients at acceptance and closure regardless
of degree of activity was identical.

b. The number of years of earnings

See Section III B.2.b. above.

c. Percent of clients not expected to reach "retirement" age

(1) death rates - Again, death rates among the white female popula-
tion were multiplied by the mortality ratios of the 1951 Impairment
Study.

(2) disability rates - The drop-out rates among homemakers and unpaid
family workers assuming no VR were obtained by computing the ratios,
by age class, between the drop-out rates for the wage earners vs.
the homemakers and unpaid family workers who were given VR services
and applying the resulting ratios to those for wage earners without
services. The drop-out rates, then, for homemakers and unpaid
family workers were:

Age group Percent

17 to 44 years 8.6

45 to 64 years 8.1

65 years and over 7.2

(See Appendix M for details of the ratio estimation procedure. Also,
Appendix K shows the combined death and disability rates by single
years of age.)

d. Yearly value of work activity

The yearly value of work activity, based on activity at acceptance,
was assumed to stand in the same proportion to the yearly value of work
activity, based on activity at closure, as the earnings at acceptance of
wage earners stood in relation to their earnings at closure.

The mean annual rate of earnings among rehabilitated wage earners at
acceptance was based on aggregate earnings of 28,379 persons with earn-
ings at acceptance averaged over all 127,826 rehabilitated wage earners.
This resulted in a meanof $491, or about 177. of the $2,837 annual rate
of earnings at closure of wage earners. It was, therefore, assumed that
177. of the $1,990 value of work activity at closure of homemakers, etc.,
would be the value of work activity at acceptance. This came to $344.
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No estimate was made of the value of work activity that some persons,

not active at acceptance, would have obtained eventually without VR.

The number of these persons, particularly among homemakers, was

believed to be small since handicapped homemakers can quite often

manage to do some, however few, of their homemaking tasks. There-

fore, it was assumed that all homemakers and unpaid family workers

were able to perform some amount of activity at acceptance to which

the aforementioned value was assigned.

e. Results

The calculations dictated by the formula shown in Section IV B.2 .

above yielded $69 million as the amount of discounted lifetime value

of work activity of rehabilitated homemakers and unpaid family

workers, based on their activity at acceptance.

3. Summarv

It was estimated that the value of work activity of homemakers and

unpaid family workers will be increased by $668 million over the

course of their working lives, because they received VR services

under the Federal-State Program. This was derived by subtracting

the value of work activity, not attributable to VR ($69 million),

from the lifetime value of work activity, based on activity at

closure, of $730 million.

When this increased value of $668 million was compared to the total

cost of $147 million for all persons (not only the homemakers), the

contribution to the overall increase in lifetime earnings per dollar

of expenditure came to $4.55.

ft
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V. The Rehabilitated Self-Em lo ed Farmers

A. Methodology - General

Among persons for whom earnings data were not collected by the
VRA were self-employed farmers. There were about 2,300 of these
persons for whom earnings had to be estimated.

The estimated lifetime earnings of self-employed farmers, based on
their activities at acceptance, was subtracted from the estimated
lifetime earnings, based on their activities at closures The dif-
ference was the increase in lifetime earnings due to the receipt of
VR services. Again, death, disability, productivity, and discount
factors were an integral part of the estimation procedure.

B. Methodology - Specific

I. Lifetime earnings, based on estimated earnin at closure

The following formula describes the procedure used to esti-
mate the total lifetime earnings:

6 Ti
ti ti

577 Nfi (1 - r i) Vk (1 + p/1 + d)

i = 1 ti

where, for terms not previously defined,

Nfi = the number of rehabilitated self-employed farmers in
the "i"th age group.

tgj = the probability that work activity will be terminated
because of death or disability in the "t"th year after
rehabilitation for the "i"th age group.

= the mean annual rate of earnings based on estimated
income at closure.

a. The number of clients

The number of self-employed farmers by age were:

Age group Number Age group Number

Under 20 years 533 45 to 54 years 375

20 to 34 years 719 55 to 64 years 210

35 to 44 years 449 65 years and over 42
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(Appendix A shows the derivation of the number of clients by age.)

b. The number of years of earnings

See Section III 8.1.b. for the number of years, by age.

c. Percent of clients not expected to reach retirement age

(1) death rates - the mortality ratios derived from the 1951

Impairment Studylgi were applied to the 1964 death rates by

single year among white males211 since the rehabilitated self-

employed farmers were probably all or nearly all white males.

(2) disability rates - From the NCHS22/ the number of males who

became partially or totally limited in their major activity in

the last year and Who were working when they became limited was

divided by the number of males having one or more chronic con-

ditions less an estimated number believed not to be in the labor

force22/. (See Appendix N for the labor force estimate). The

results were:

Age group Percent

17 to 44 years 2.3

45 to 64 years 4.0

65 years and over 7.4

(Appendix 0 shows the derivation of these percents.)

These percents were used as the drop-out rates. As pointed out in

regard to wage earners and homemakers, limitation of activity does

not necessarily imply elimination from employment. Also, whether

NCHS populations can truly reflect what happens to rehabilitated

persons is not ascertainable.

(The death and disability rates computed for self-employed farmers

are shown in Appendix P.)

30/ The Society of Actuaries, op. cit.

31/ Statistical Abstract, op. cit., p. 53.

32/ U.S. National Health Survey, B-31, op. cit., pp. 18, 24.

33/ From a special tabulation covering the same population and period as

the U.S. National Health Survey publication, 8-36, op. cit.
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d. Yearly earnings

Earnings of self-employed farmers were not collected by the VRA
and estimates had to be made using Census Bureau sources.

Again, for computational purposes, an arithmetic mean rather than a

median was used. Unpublished Census data for 1964 revealed that the

mean yearly earnings of farmers and farm laborers who worked full-

time for 40 to 52 weeks and who were heads of households came to
$2,981. This figure may understate the earnings of self-employed
farmers because the lawer earnings of farm laborers are included,
but it may overestimate the true figure because it excludes the
lower yearly earnings of non-heads of households and unrelated
individuals.

e. Results

The calculations dictated by the formula shown in Section V. 8.1.

above yielded $98 million as the amount of discounted lifetime
earnings of rehabilitated self-employed farmers, based on their
estimated earnings at closure.

2. Lifetime earnings, based on estimated earnings at acceptance

The following formula descrfbes the procedure used to estimate the
total lifetime earnings of self-employed farmers, based on their
estimated earnings at acceptance.

6 Ti ti ti

(1 - rei) VP (1 + p/1 + d)

i = 1 ti

where, for terms not previously defined,

rei = the probability that a rehabilitated self-employed farmer will

be no longer able to work because of death or disability in
the "t"th year after acceptance for the "i"th age group.

Vp = the mean annual value of earnings, based on estimated activ-

ity at acceptance.

a. The number of self-employed farmers

The number of active self-employed farmers at acceptance
was assumed tl be the same as at closure. This may have been

an error since it seems not unreasonable that a disabled
farmer more resembles a disabled wage earner than a homemaker
in that he may not, unlike the homemaker, be able to perform some

of his duties before the receipt of VR services. If this was

an error its effect was to raise the earnings of farmers without
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VR services and lower the eventual estimate of increased lifetime earn-

ings due to YR. Section V. B.1.a. above ihows the number of clients

used in the calculations by age.

b. The number of years of calculations

See Section III, B.2.b. above.

c. Percent of clients not expected to reach retirement a e

(1) death rates - Death rates among the white male population2A/

were multiplied by the mortality ratios of the 1951 Impairment

Study.21/

(2) disability rates - The drop-out rates among the self-employed

farmers assuming no VR were obtained by computing the ratios, by

age class, between the drop-out rates for the wage earners vs. the

farmers who were given VR and applying the resulting ratios to the

drop-out rates for wage earners without services.

The derived percents, then, were:

Mt_maa2 Percent

17 to 44 years 9.0

45 to 64 years 11.2

65 years and over 11.8

(See Appendix Q for details of the ratio estimation procedure.

Also, Appendix P shows the combined death rates and disability

rates by single year of age.)

d. Yearly earnings

The yearly value of earnings at acceptance was assumed to stand in

the same proportion to the yearly value of earnings at closure as

the earnings at acceptance of wage earners stood in relation to

their earnings at closure.

For wage earners this relationship was about 177 (See Section IV. B.2.d.

above). Applying this to the $2,981 annual rate of earnings at clo-

sure for self-employed farmers yielded $516 as the estimate of the

34/ Statistical Abstract, op. cit., p. 53.

35/ The Society of Actuaries, op. cit.
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annual rate of earnings at acceptance.

e. Results

The calculations dictated by the formula shown in Section V. 3.2.
above yielded $9 million as the amount of discounted value of life-
time earnings of rehabilitated self-employed farmers, based on earn-
tngs at acceptance.

3. Summary

It was estimated that the lifetime earnings of self-employed farmers
will be increased by $89 million over the course of their working
lives because they received VR services under the Federal-State Pro-
gram. This was derived by subtracting the value of lifetime earn-
ings, not due to VR ($9 million), from the lifetime earnings, based
on earnings at closure ($98 million).

When this increase of $89 million was compared to the total cost of
$147 million on all persons (not only the farmers), the contribution
to the overall increase in lifetime earnings per dollar of expendi-
ture came to 6M.
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VI. The Not Rehabilitated Wa e EarnerslY

A. Methodology - General

In fiscal year 1966, there were 48,969 persons whose cases were

closed as not rehabilitated. Some of these persons did not receive

VR services other than guidance and counseling. Others received VR

services of various kinds. It was assumed that benefits that ac-

crue to not rehabilitated clients due to the receipt of vocational
rehabilitation services could pertain only to those cases closed

where a vocational rehabilitation plan had been initiated and where

it was known that there were earnings at closure. A further, and

obvious, requirement was that closure was for reasons other than

death.

For this group of persons only, then, the lifetime value of their

earnings at acceptance was subtracted from the lifetime value of

their earnings at closure. The difference was the increase in

earnings due to VR.

B. Methodology - Specific

1. Lifetime earnings based on earnings at closure

The following formula describes the procedure used to

estimate the total lifetime earnings:

6 Ti ti ti

Nqi > (1 - rci) Wq (1 + pfl + d)

i=i ti

Where, for terms not previously defined,

Nqi = the number of not rehabilitated wage earners in the

"inth age group.

W = the mean annual rate of earnings, based on weekly

earnings at closure.

36/ This expression was used, for convenience only, to include persons

who were self-employed nonfarmers.
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a. The number of not rehabilitated Nue_earners

Except for the total number of 48,969 nothing else was reported to
the VRA for the not rehabilitated closures of fiscal year 1966. A

special study of not rehabilitated clients, conducted for fiscal year
1964, was used to project estimates of key Characteristics for the fis-
cal year 1966 group.37/

Thus, the proportion of all FY 1964 not rehabilitated cases that were
accounted for by cases closed after a VR plan was initiated was deter-
mined to be 46.77..2§1 This percentage was applied to the total of
48,969 not rehabilitated cases in FY.1966 to arrive at 22,869 as the
estimate of cases closed in FY 1966 after a VR plan was initiated.

Then in order to find the number of these persons who might have had
earnings at closure, we derived the proportion of all fiscal year
1964 post-VR plan closures who had earnings at closure and applied
this proportion to the estimate of the number of fiscal year 1966
post-VR plan closures. The result was an estimate of the number of
wege earners at closure in fiscal year 1966 of 272. The likelihood
is high that there were many more wage earners at closure. However,
it was felt to be too conjectural to estimate the number of these
presumed wage earners because of the extraordinary complexities in-
volved in trying to assess the benefits of VR to a population of persons
who did not achieve total rehabilitation success. Reports for fiscal
ytar 1967 and thereafter should be helpful since type of benefits will
be recorded, even for the not rehabilitated.

(Appendix Rishows this last ratio estimate.)

The 272 were then apportioned to the six age classes using the fiscal
1964 age distribution (See Appendix R2).

311 Vocational Rehabilitation Administration, The Not Rehabilitated
Clients - Fiscal Year 1964: Rehabilitation Service Series
Number 66-1, Supplement 11, April, 1966.

38/ Ibid., p. 27.
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The number of not rehabilitated wage earners by age were:

Age group Number Age group Number

Under 20 years 39 .45 to 54 years 58

20 to 34 years 79 55 to 64 years 32

35 to 44 years 60 65 years and over 4

b. The number of years of earnings

See Section III B.1.b. for the number of years, by age.

c. Percent of clients not ex ected to reach retirement a e

The death and disability rates used were identical to the ones for

the rehabilitated wage earners. While one does not usually expect not

rehabilitated clients to fare as well as the rehabilitated, it Should

be borne in mind that this particular group of not rehabilitated clients

received all or some of the planned VR services and were known to be

earning wages at closure, and was therefore a very select group among the

not rehabilitated. In short, the group was as close to a rehabilitated

population as our data permitted us tc learn about.

d. Yearli earnings

Data for fiscal year 1964 showed that not rehabilitated wage earners

whose cases were closed for reasons other than death after plan initia-

tion were earning an average of $48.46 a week or, on an annual basis,

$2,423. (See Appendix S). This same wage amount was applied to the not

rehabilitated closures of fiscal year 1966.

e. esults

The calculation dictated by the formula shown in

above yielded $8.8 million as the amount of discount

to be earned by not rehabilitated wage earners whose

after VR plan initiation.

Section VI. B.1.

lifetime wages
cases were closed
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2. Lifetime earnings, based on earnings at acceptance

The following formula describes the procedure used to estimate the
total lifetime amount of earnings of not rehabilitated wage earners
who had earnings at acceptance.

6 Ti ti ti
raj) Ws (1 p/1 + d)

i = 1 ti

where, for terms not previuusly defined,

Wsi = the numbe ot ,ot rehabilitated wage earners at acceptance in

the "i"t1 oup.

Ws = the meL nr, rate of earnings, based on weekly earnings at

accepta

a. The number of clients

The number of persons in fiscal year 1964 whose cases were
closed for reasons other than death subsequent to initiation of
a VR plan and who were employed at closure was 314.39/ Of these

persons, 116 or 36.97, had also been employed at acceptance.
Applying this percentage to the previously used estimate of 272
wage-earning clients at closure in fiscal year 1966 yielded 100
as the estimate of the number of wage earners at acceptance.

This number, by age groups, was:

Age group Number Age group Number

Under 20 years 14 45 to 54 years 21

20 4.o 34 years 29 55 to 64 years 12

35 to 44 years 22 65 years and over 2

b. The number of years of earnings

See Section III B.2.b. above.

c. Percent of clients notexpected to readh retirement age

The same death and disibility rates used for rdhabilitated
wage earners were also used for this select gr..up of not reha-

bilitated clients. (See Appemdix F.)

39/ Ibid., P. 40.
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d. Yearly earninRs

The not rehabilitated clients earning wages at acceptance whose

cases were closed during fiscal year 1964 after a VR plan had been

initiated earned $37.25 a week at acceptance. This was an annual

rate of $1,862 which was used for the fiscal year 1966 estimates.

(See Appendix R.)

e. Results

The calculations dictated by the formula shown in VI. B.2. above

yielded $1.4 million as the amount of discounted lifetime earnings

of not rehabilitated clients, based on their earnings at acceptance.

3. Summary

It was estimated that the lifetime earnings of this select group of

not rehabilitated wage earners mho received VR services will be in-

creased by $7.5 million ovei the course of their working lives

because they received VR services under fhe Federal-State Program.

This was derived by subtracting the amount of lifetime earnings not

due to VR ($1.4 million) from the lifetime earnings, based on earn-

ings at closure ($8.8 million). When this increase of $7.5 million

was compared to the total cost of $147 million on all persons (not

only the not rehabilitated), the contribution to the overall in-

crease in lifetime earnings per dollar of expenditure came to 5.

This amount is quite small but it may be possible in the near

future to obtain a better estimate of benefits to the not rehabil-

itated from the new statistical reports which will show, among

other things, same specific ways in which a client has been bene-

fited such as physical adaptation, personal adjustment, educational

development, economic improvement or increased ability to communicate.
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VII. Cost of VR Services

A. Introduction

Total cost included the cost of case services and the business

enterprise program (BEP), guidance, counseling and administration.

Expenditures for research, training, international, and other

activities of the Vocational Rehabilitation Administration were

excluded from this analysis because they were not directly involved

in the giving of services to disabled clients. Also excluded from

total cost were capital expenditures for rehabilitation facilities

and workshops.

Included in the total were estimates of amounts expended not only

by State and Federal governments but also by private and other

public agencies and by individuals. The exclusion of these groups

would have led to an underestimate of the funds actually expended

on clients whose cases were closed in fiscal year 1966 and an

overestimate of fhe effects of State and Federal funds.

Although rehabilitation services may last for several years no

discounting of this past cost took placc. The year in which an

expense was incurred was not known. However, the average length

of time to close a rehabilitated case was about a year and for

the not rehabilitated, about a year and a half. For this reason,

it is believed that the effect of not discounting is minimal.

B. Case Service Expenditures

These costs are for specific services such as surgical and

medical treatnent, hospitalization, physical therapy, job train-

ing, fitting of prosthetic appliances, etc. The expenditures for

these services were reported to VRA, by State VR agencies, on VRA

Form R-304, Part 7, (and Form R-310 for not rehabilitated clients

in fiscal year 1964).

The reported cost figures reprFtsent actual expenditures on closed

cases for as long a ttme period as the cases were active, whether

aix months, six years, etc. Only for funds expended by non-State

or Federal sources were estimates required.

1. Rehabilitated Clients

a. Federal-State expenditures

The case service expenditures, when added by type of

service, came to $74.2 million. (See Appendix T).
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b. Expenditures by other agencies and individuals:

The mean case service cost of rendering services to clients on

whom State VR agencies spent money was determined for eadh type of

service. The mean figure was then applied to the number of persons

receiving a service without cost to a VR agency, by type of service.

The assumption here was ehat VR agency expenditures on a given type

of service would, on the average, be the same amount to be spent by

others for the same service.

This assumption can neither be verified nor disproved. State VR

expenditures reported to us might understate the oost of a given

service because of instances where the agency pays partially for

a service and another party pays for the remainder of that service.

Our data would Show this only as a State-agency-paid service and

the "other" party amount would not be known. The effect of this

understatement would be reduced if.the mean cost of a service paid

for fully by State VR agencies exceeded the mean cost for the same

service fully paid by a non-VR source. The estimate of the amount

of case service expenditures by non-VR sources came to $8.6 million

bringing the total expenditure (regardless of source of expenditure)

to $82.7 million. (See Appenaix T).

2. Not Rehabilitated Clients

a. Federal-State expenditures:

In fiscal year 1964 the total case service experlitures came to

$7.3 mi1lion.40/

b. Expenditures by other agencies and individuals:

The mean case service cost of rendering services to clients on

whom State VR agencies spent money was determined for each type of

service. The mean figure was then applied to the number of persons

receiving a service without cost to a VR agency, by type of service.

The estimate of the amount of case service expenditures by non-VR

sources came to $1.2 million bringing the total expenditures (regard-

less of source of expenditure) for case services in fiscal year 1964

to $8.5 million. (See Appendix U). An estimate of total case serv-

ice cost for fiscal year 1966 was obtained by raising the $8.5 million

figure by the relative increase in the total number of not rehabili-

tated cases from fiscal year 1964 to fiscal. year 1966. The resulting

ratio estimate was $13.4 million. (See Appendix U)..

The grand total case service cost for all cases closed in fiscal year

1966 came to $96.1 million.

40/ Ibid., p. 33.



C. Non-Case Service Expenditures

Expenditures for guidance and counseling services for clients and
for administration constitute non-case service costs. These oosts are
involved in the rendering of services to VR clients. They are not re-
ported to us on a case-by-case basis and estimates had to be made for
them.

State agencies do, however, report on these expenditures for all clients,
including Many still on the active caseload rolls, for a single year.
Thus, the expenditures for the basic support program during fiscal year
1966 was $213.7 mdllion of which $68.6 million went for administration,
guidance and counseling.

Excluding a sum of $15.1 million from the total fel- capital expenditures
on workshops and rehabilitation facilities left $198.5 million. Divid-

ing this into 1;68.6 million gave 34.6% as the percentage of the botal
applicable expuaditures devoted to guidance, counseling and administra-
tion in fiscal year 1966. Conversely, 65.4% went for case services.
(See Appendix V)

It was then assumed that the case service cost of $96.1 million
(Section VII. 8.2.b. above) spent during the months and years of
rehabilitation services to clients whose cases were closed in
fiscal year 1966 was also 65.4% of the total actual cost of rendering
services to these persons. Dividing the case service figure by 65.4%
led to the overall cost estimate of $146.9 million. (See Appendix V)
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VIII. Same Intangible Benefits of Vbcational Rehabilitation

In addition to the measurable benefits that accrue from vocational

rehabilitation services, there are intangible benefits which are

probably of even greater importance and significance than any

economic gains. These intangibLe benefits are qualitative and do

not readily lend themselves to quantification. They are varied

in nature and scope and no listing of them can be exhaustive.

For the purpose of this section, these intangible benefits have

been divided into three groups--benefits to the rehabilitated

clients; benefits to his family and friends; and benefits to the

community in which he resides.

1. Benefits to the rehabilitated client --

a. Improved vitality and better health

b, A, heightened sense of independence --

Through the mastery of self-care techniques, many clients

learn to care for their personal needs with less assistance

from others. New or increased earnings reduce a client's

financial reliance on public assistance, family, or friends.

This leads to a sense of accomplishment and freedom and

helps to dispel feelings of dependence, uselessness, and

hopelessness, Which often torment the disabled. The newly

self-supporting individual thus attains greater stature in

his own esteem as well as in the eyes of others.

c. Improved personal ties --

Vocational rehabilitation services and eventual employment

enable the disabled person to partake more fully in everyday

affairs.. He is more likely to participate in activities

outside the home. He has had the benefit of services that

can imptove his ability and desire to engage in community

activities and form new and rewarding relationships, or to

renew the old.

d. Job satisfaction --

An integral part of the rehabilitation process is the empha-

sis placed on the suitability of the client for a job, and a

job for the client. Skilled vocational rehabilitation coun-

selors and other professional personnel assess the client's

physical and mental capabilities, personal prcferences, apti-

tudes, past work experience, etc., so that the client cnn be

placed in a job in which he is likely to perform well and

to find personal satisfaction. With proper placement he is

no longer harrassed by working in a job which overtaxes his
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strength or is unhealthy or unsafe for him. He is able to perform
his duties at an improved level of efficiency, less concerned now
about the sufferance of a kimaly employer, or imminent dismissal by

a harsher one. Performing well in a job to which he is well suited

gives the client a feeling of pride and adhievement.

Those clients who receive job training have the further advantage
of learning the latest in methods and techniques. This training

can give the tndividual important future opportunities or "options"

which would otherwise be lacking.

2. Benefits to family and friends --

a. Higher standard of living --

The life of the rehabilitated client is naturally enmeshed with the
lives of many other persons--his family and his friends. Obviously,

a successful rehabilitation leads to a better life for the dependents

of the disabled and often reduces or eliminates the financial and
other burdens borne by family and friends. These persons can now

use more of their own resources for their own needs and are less

likely to risk financial hardship.

b. Strengthening of family ties --

Conceivably, family ties weakened by the frustrations and tensions
attendant to disability, can be made strong again. Thus, family
dissolution so devastating to all members of the family unit, is

not as likely. Children continue to reside in the hcme with both
parents--a most important factor in the prevention of juvenile

delinquency. In the case of a rehabilitated father, he can once
more take his place as the breadwinner and head of the household.

c. Improved care of children --

Vocational rehabilitation of persons with children may significantly
improve future generations. The children of the rehabilitated can
be more adequately cared for and supervised, their level of health,
behavior, and school performance is likely to rise, thereby reducing
the probability of sehool dropout, delinquency, and crime.

When a rehabilitated parent is removed from public assistance rolls,
the entire vicious cycle of public decendency may be broken by the
example set by a father or mother who supports the family through
the practice of industry, ambition and self-help. It is not likely

that children with such an example will become public assistance
recipients in later life.

d. Lessened concern about the disabled youngster --

Parents of young adults who are disabled live in a state of constant
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concern over the future of their offspring. Some of this worry can

be dispelled after rehabilitation services are rendered. Some

degree of peace and solace may come with the knowledge that the

young person can become self-supporting and relatively independent.

3. Benefits to the community --

Through rehabilitation services, the disabled person is transformed
from an object of pity to a symbol of hope to other disabled persons

in the community. Strong feelings of sympathy and a deep understand-

ing of the problems of the disabled often lead the rehabilitated

person to contribute to community activities designed to help persons

who are disabled, poor, or disadvantaged. In this manner the morale

of the entire community is raised. Through the rehabilitation of
individuals into productive employment, special skills not previously

found in the community may now be available. Also, labor shortages

in particular occupations are often reduced by the disabled. Their

well known devotion to their jobs and low accident rates are a fur-
ther benefit to any community.

The intangible benefits outlined above are by no means complete. As

previously stated, these benefits are too numerous to cover entirely,
but, solely from the items discussed, it is evident that vocational
rehabilitation does contribute significantly to the uplift of the

client, his family, and the community.



46

Appendix A

Number and percent distribution of persons rehabilitated, by age at acceptance;
and derivation of the age distribution of wage earners, homemakers and unpaid
family workers, and self-employed farmers - fiscal year 1966.

Age All

group rehabil-
Limn) itations

Wage
earners

at

Home-
makers

closure and Wage
Percent (includes unpaid Farmers earners
distri- self- family (self- at
bution employed) workers emloyed) acceptance

Total 154,081-1/2/ 100.0 127.8241/ 24.127-
4/

2.3283/ 28 3792/
(1) (2) (3) (4) (5) (6) (7)

Under 20 35,295 22.9 29,281 5,526 533 6,499

20-34 47,645 30.9 39,531 7,456 719 8,769

35-44 29,657 19.3 24,590 4,656 449 5,477

45-54 24,845 16.1 20,618 3,884 375 4,569

55-64 13,938 9.0 11,575 2,171 210 2,554

65 & over 2,701 1.8 2,229 434 42 511

1/ Number reporting age at acceptance.

2/ Vocational Rehabilitation Administration, Characteristics and Trends of
Clients Rehabilitated in Fiscal Years 1962 - 1966, p. 10.

3/ Unpublished VRA data.

4/ Characteristics and Trends, op. cit., p. 20.

Note: The percents shcrwn in column (3) were multiplied by the number of
clients ihown on the total line of columns (4) through (7) to
obtain the number of clients, by age, in each column.
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Appendix B

Kumber of years for which increased earnings were calculated, from clo-

sure and from acceptance, by age at acceptance - for cases closed in

fiscal year 1966.

Age
group
( ears)

Median
age

( ears)

Average
length
of time
to reha-
bilitate
( ears)

Retire-
ment
age
( ears)

Years of ex ected earnin s
fram
closurel!

fram
: acce tancea/

(1) (2) (3) (4) (5) (6)

Under 20 18 1 62 43 44

20-34 272, 1 62 34 35

35-44 40 1 62 21 22

45-54 50 1 62 11 12

55-64 60 1 65 4 5

65 & over 67 1 70 2 3

1/ Column (4) less columns (2) and (3). Assumes VR services were ren-

dered.

2/ Column (4) less column (2). Assumes VR services were not rendered.

3/ Strictly speaking, the median is 271 years but 27 was used for

arithmetic simplicity.

Note: Not all clients are expected to work for the number of years

shown in columns (5) and (6). A great many will die or become
disabled again before they can reach the age at which they would

have retired.
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Appendix C

Percent of workers insured under Social Security awarded bene-

fits because of disability, by age - 1964.

Age group
(years)

Number of benefits

awarded/

Number of living
workers insured
for disability--

1/1/6421

Percent
awarded
benefits2/

(1) (2) (3) (4)

Under 25 458 2.79 million 0.02

25-34 9,261 13.12 " 0.07

35-44 24,397 14.57 " 0.17

45-54 59,029 13.49 " 0.44

55-64 112,888 8.91 " 1.27

1/ Social Security Administration, Annt

Social Securit Bulletin - 1964, p. 35.

2/ Ibid., p. 35.

3/ Column (2) Column (3).



Appendix D

Estimates of proportion of personal/ having chronic conditions

who are in the labor force, by age.

Number of persons with

49

one or more chronic conditions

Age
group

(years)

In
labor
forcel/

Not in
labor
force?) Total3/

Percent in
labor forcdg

(1) (2) (3) (4) (5)

17-39 13,566,000 1,864,000 15,430,000 87.9

40-59 15,787,000 1,092,000 16,879,000 93.5

60 & over 4,714,000 6,170,000 10,885,000 43.3

1/ Includes persons with a major activity in the last year of work,

retirement and "other".

2/ Unpublished data from the National Health Survey for the period

July, 1959 to June, 1961.

3/ Column (2) plus column (3).

4/ Column (2) 4- column (4).
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Appendix E

Estimate of yearly rates of drop-out from employment due to new or recur-
rent disability after rehabilitation assumed applicable to rehabilitated
wage earners, by age.

Age group
(years)

Number of
persons with
one or more
chronic
conditionsli

In

labor force
Percent?) :

Limited
in last
year
when

workingeg

Percent
beoaming
limited
in last
year5/

(1) (2) (3) (4) (5) (6)

17-44 18,295,000 87.9 16,081,000 378,000 2.4

45-64 18,162,000 93.5 16,981,000 504,000 3.0

65 & over 6,841,000 43.3 2,962,000 185,000 6.2

1/ U.S. National Health Survey, Duration of Limitation of Activity,
Health Statistics, Series B-31, p. 18. Major activlties of work,
retirement and "other" are included.

2/ From Appendix D. Note that the age groupings shown in Appendix D
are not in line with those in column (1) of this appendix.

3/ Column (2) x column (3).

4/ National Health Survey, B-31, p. 26.

5/ Column (5) column (4).

Note: It was assumed that once a limitation occurred that this meant
permanent withdrawal from employment.
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Appendix G

Computations of mean yearly earnings of rehabilitated wage earners, based on
their earnings at closure and at acceptance - FY 1966.

Weekly
earnings

Median

At closure At acceptance

Number
of

Aggregate
earnings
($000's)

Number
of

ELEEEEL

Aggregate
earnings
($000's)

(1) (2) (3) (4) (5) (6)

1. Zero

2. Less

Zero 26,453 Zero 125,900 Zero

than $10 $ 5.00 1,347 7 1,428 7

3. $10-19 $14.50 7,14'. 104 3,893 56

4. $20-39 $29.50 23,782 702 8,223 243

5. $40-59 $49.50 38,061 1,884 7,036 348

6. $60-79 $69.50 29,500 2,050 3,909 272

7. $80 and
over $90.00 27,600 2,484 3,431 309

8. Amount not
reported 392 459

a. Number reporting earnings at closure (sum of lines 2-7, column (3)) =

127,434.

b. Aggregate weekly earnings at closure (sum of lines 2-7, column (4)) =

$7,230 (000).
c. Mean weekly earnings at closure (line b line a) = $56.74.

d. Mean yearly earnings (line c x 50) = $2 837. This is the mean earnings

for those with earnings.
e. Number reporting earnings at acceptance (sum of lines 2-7, column (5))

= 27,920.
f. Aggregate weekly earnings at acceptance (sum of lines 2-7, column (6))

= $1,235 (000).

g. Mean weekly earnings at acceptance (line f 4. line e) = $44.23.

h. Mean yearly earnings (line g x 50) = $2,211. This is the mean earnings

for those with earnings.

1/ Source: Vocational Rehabilitation Admdnistration, Characteristics and
Trends of Clients Rehabilitated in fiscal year 1962-1966, p. 19.



Appendix H

Estimate of yearly rates of drop-out from employment due to disability
assumed applicable to rehabilitated wage eanlers if they did not re-
ceive VR services, by age.

Number of Percent Number working
persons Same as of newly when limitation

who became column (2) limited in majori

limited in except with activity
major major major began-

Age group activity activity activity major
(years) last yearl/ was work!) of workl/ activity

was world/
(1) (2) (3) (4) (5)

17-44 393,000 306,000 77.9 1,080,000

45-64 548,000 371,000 67.7 1,673,000

65 & over 193,000 93,000 48.2 436,000

Number who Percent of
became Same as limited
totally column (6) workers
limited except who became
last year, major totally

Age group while activity limited
(years) working 21 was woAllf last yearl/

(1) (6) (7) (8)

17-44 130,000 101,000 9 .4

45-64 209,000 141,000 8.4

65 and over 99,000 43,000 9.9

1/ National Health Survey, B-31, p. 26.

2/ Column (3) column (2).

3/ National Health Survey, B-31, p. 15.

4/ Column (4) x column (6).

5/ Column (7) column (5).

Note: The percents derived in column (8) were used in Appendix F.



Appendix I

Estimate of percent of limited persons with major activity of work

who became limited when not at work, by age.

Age group
(years)

Number of
limited per-

sons with
major activ-
ity of work
whether or
not at work
when limi-
tation begun!!

Number of
limited per-

sores with

major activ-
ity of work
not at work
when limi-
tation beganl/

55

Percent of
all limited
persons
with major
activity of
work not at
work when
limitation
began3/

(1) (2) (3) (4)

17-44 1,319,000 239,000 18.1

45-64 1,812,000 139,000 7.7

65 and over 479 000 43 0002/ 9.0

Total 3,610,000 421,000 11.7

1/ Source: National Health Survey, B-31, p. 26.

2/ Not ihown in NHS publication because of large sampling error.

3/ Column (3) column (2).

Note: The percents in column (4) were assumed applicable to reha-

bilitated wage earners who would have found jobs had they

not been rehabilitated and who had no earnings at acceptance.
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Appendix J

Estimate of yearly rates of termination of work activity due to disability
after rehatilitation assumed applicable to rehabilita*ed homemakers and
unpaid family workers, by age.

Number of females
with Gne or more
chronic conditions-

Age group major activity of
(years) kee in house

Number of house-
keeping females
who became lim-
ited last ear2/

Percent of house-
keeping females
who became lim-
ited last year 2/

(1) (2) (3) (4)

17-44 9,524,000 213,000 2.2

45-64 7,259,000 212,000 2.9

65 and over 4,911,000 223,000 4.5

1/ National Health Survey, B-31, p. 18.

2/ Ibid., p. 24.

3/ Column (3) column (2).
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Appendix L: Estimate of value of work activity at closure of homemakers

and unpaid family workers

1. Mean annual earnings of full-time workers, working 40-52 weeks in 1964,

who were related to the heads of their households, by sex, by occupa-

tion1/.

Occupation Males Females

Clerical and sales $4501 $3631

Service $2680 $2342

Farmers and farm laborers $1489 ....

Private household workers $1165

hean (not weighted by occupation) $3223 $2379

Mean (weighted by sex) = $3223 (59721) + $2379 (.4032') = $2883.

This is the value used for the mean annual value of work activity

for unpaid family workers at closure.

2. Mean annual earnings of full-time female private household workers,

not living with relatives, working 40-52 weeks in 1964 = $1832 1/.

3. $1832 (.85.111) + 2883 (.1551) = $1990. This is the value used for

the mean annual value of work activity among homemakers and unpaid

family workers at closure.

1/ Unpublished data from the Bureau of the Census.

2/ Proportion of all rehabilitated persons who were males--FY 1966.

3/ Proportion of all rehabilitated persons who were females--FY 1966.

41 Proportion of homemakers and unpaid family workers who were estimAted

to be homemakers.

5/ Proportion of homemakers and unpaid family workers who were estimated

to be unpaid family workers.
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Appendix M: Derivation of yearly rates of termination of work activity

due to disability assumed applicable to rehabilitated home-

makers and unpaid family workers if they had not received

VR services, by age

Yearly percent of work activity termination

Wage earners Homemakers. etc.

Age group
With VR1/

Assuming
no VR 2/ With VR gi

Assuming
no VR 4/

_i/tEEEL
(1) (2? (3) (4) (5)

17-44 2.4 9.4 2.2 8.6

45-64 3.0 8.4 2.9 8.1

65 and over 6.2 9.9 4.5 7.2

I/ From Appendix E.

2/ From Appendix H.

3/ From Appendix J.

4/ Column (3) column (2); quotient then multiplied by column (4).

Note: The procedure estimating the percents in column (5) assumed that

the relationships in drop-out rates -,etween rehabilitated wage-

earners with and without VR was the same as for rehabilitated
homemakers and unpaid family workers with and without VR.
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Appendix N: Estimate of percent of males having chronic conditions who
are in the labor force, by age

Number of males with one or more
chronic conditions

Age group
(years)

In labor
force 1/

Not in labor
force 1/ Total 2/

Percent in
labor force 3/

(1) (2) (3) (4) (5)

17-39 9,661,000 872,000 10,533,000 91.7

40-59 11,024,000 754,000 11,777,000 93.6

60 and over 3,562,000 4,658,000 8,220,000 43.3

1/ Unpublished data from the National Health Survey for the period July,

1959 to June, 1961.

2/ Column (2) + column (3).

31 Column (2) column (4).
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Appendix:0: Estimate of yearly rates of employment termination due to
disability assumed applicable to rehabilitated self-
employed farmers, by age

Age group
(years)

Males with
one or more

chronic In labor force

conditionsi/ Percent-a/ Number2/

Number of males
working at time
limitation of
major activity
began last yr.A.

Percent of
males in
labor force
who became
limited last
year 5!

(1) (2) (3) (4) (5) (6)

17-44 12,524,000 91.7 11,485,000 266,000 2.3

45-64 10,229,000 93.5 9,564,000 387,000 4.0

65 and over 5,230,000 43.3 2,265,000 168,000 7.4

1/ National Health Survey, B-31, p. 10.

2/ From Appendix N. Note that the age groupings of these percents in Appendix N
are not in line with those in column (1) of this appendix.

3/ Column (2) x column (3).

4/ National Health Survey, B-31, p. 13.

5/ Column (5) column (4).
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Appendix Q: Derivation of yearly rates of termination of work activity
due to disability assumed applicable to rehabilitated self-
employed farmers if they had not received VR services, by age

Yearly percent of work activity termination
Wage earners Self-employed farmers

Age group Assuming
With VR 1! no VR 2/

Assuming
With VR 3/ no VR 4/_iYggsgl_

(1) (2) (3) (4) (5)

17-44 2.4 9.4 2.3 9.0

45-64 3.0 8.4 4.0 11.2

65 and over 6.2 9.9 7.4 11.8

1/ From Appendix E.

2/ From Appendix H.

3/ From Appendix 0.

41 Column (3) + column (2); quotient then multiplied by column (4).

Note: The procedure estimating the percents in colunn (5) assumed that the

relationships in drop-out rates between rehabilitated wage earners
with and without VR was the same as for rehabilitated self-emplsd
farmers with and without VR.

,11.,,,d.
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Appendix R1: Estimate of the number of not rehabilitated wage earners, at
closure and at acceptanceFiscal Year 1966

a. Number of not rehabilitated cases on which detailed information was
received for special one-time study (FY 1964) = 31,156

b. Number of these cases closed after plan initiation (FY 1964) = 14,553

c. Percent of all cases that were closed after plan initiation (FY 1964)
(line b line a) = 46.77..

d. Number of not rehabilitated closures in FY 1966 = 48,969

e. Estimated number of FY 1966 cases that were closed after plan initiation
(line c x line d) = 22,869

f. Number of cases from line b known to have had a specified amount of
earnings at closure other than zero (FY 1964) = 173 2/

g. Estimated number of FY 1966 cases who would be known to have had a
specified amount of earnings at closure if a study comparable to the
one in FY 1964 were conducted (line e line b; quotient multiplied
by line f) = 272

h. Number of line b cases known to be employed at closure and at ac-
ceptance (FY 1964) = 116

i. NuMber of line b cases known to be employed at closure but not at
acceptance (FY 1964) = 314 A!

j. Percent of persons employed at closure also employed at acceptance (FY
1964) (line h 4- line i) = 36.9%

k. Estimated number of line g cases (FT 1966) also employed at acceptance
(line g x line j) = 100

1/ The grand total of not rehabilitated cases for FY 1964 was 35,193.
2/ Source: The VRA report, Caseload Statistics--State VR AgenciesFY 1966.
3/ Closed for reasons other than death.
4/ This is greater than number with earnings (line f) because it includes

some persons without earnings and others whose amount of earnings were
not known.

Note: The source for all FY 1964 data was The VRA report, The Not Rehabili-
tated Clients.
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Appendix R2: Distribution of estimated number of not rehabilitated clientr,
with earnings at acceptance and closure, by age groupings

Age group
(years)

Number of
cases closed
after plan
initiation
FY 1964

Percent
distribution

Estimate of number with earnings
in FY 1966

at closure W at acceptance-5/
(1) (2) (3) (4) (5)

Under 20 2,095 14,4 39 14

20-34 4,193. 28,8 79 29

35-44 3,214 22.1 60 22

45-54 3,111 21,4 58 21

55-64 1,703 11,7 32 12

65 and over 237 1,6 4 2

14,553 100.0 272 100

4/ Column (3) x 272

5/ Column (3) x 100
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Appendix S

Computation of mean annual earnings, based on earnings at closure and accept-

ance of select group of not rehabilitated clients--Fiscal Year 1964

Weekly
earnings

Earnings
midpoint

At closure At acceptance

Number
with

earnings!!

Aggregate
weekly
earnings2/

Number
with

earnings!!

Aggregate
weekly
earnings2/

(1) (2) (3) (4) (5) (6)

$ 1-9 $ 5.00 8 $ 40 82 $ 440

$10-19 $14.50 17 $ 246 142 $ 2,059

$20-39 $29.50 36 $1,062 217 $ 6,401

$40-59 $49.50 60 $2,970 159 $ 7,870

$60-79 $69.50 30 $2,085 61 $ 4,240

$80 and over $90.00 22 $1,980 69 6 210

Tbtal 173 $8,383 730 $27,190

Mean annual earnings, based on earnag&LAI_closure

Mean weekly earnings at closure - $8,383 + 173 = $48.46

Mean annual: earnings - $48.46 x 50 = $2.423

Mean annual earnin s based on earnin s at acce tance

Mean weekly earnings at acceptance - $27,190 + 730 = $37.25

Mean annual earnings - $37.25 x 50 = $1.862

1/ Excludes cases closed because of death. The data in this column pertain

only to cases closed after plan initiation. There may have been uany

other persons with earnings but the amounts were not known.

2/ Column (2) x column (3)

3/ Column (2) x column (5)

Note: The above FY 1964 annual earnings data were used for the FY 1966

analysis.



Appendix T

Computations of the total cost of case services to rehabilitated cases, by

source and type of service--FY 1966

Source or
type of
service

(1)

Rehabilitation
centers

Workshops

Other sources:
Diagnosis
Training
Medical
Maintenance
Prosthetic

appliances
Tools$ licenses,

etc.
Hospitalization
Other

Total

NuMber of
persons
receiving
servicesKi

(2)

17,421
6,343

145,986
49,288
48,549
33,947

29,561

5,985
31,989
3.400

:umbeerncy2/

with
cost to

Total
cost to
a agencyll/ cost to
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Total case
service

cost to all
parties

V ag (000)

(4)

VR:::ncyA/N
(5)

(000)

(6)
(3)

15,821 $ 9,131 $577 $10,055

5,906 2,703 458 2,903

123,934 4,656 38 5,584

44,089 22,820 518 25,510

43,532 7,702 177 8,590

21,275 11,229 359 12,188

28,461 5,174 182 5,374

5,564 1,741 313 1,872

27,550 8,618 313 10,007

1.777 397 223 759

10, $74,171 $518 $82,744

1/ These case service costs were accumulated over the length of time that clients

were receiving services, whether one month or ten years, etc.

2/ Source: The VRA report, Characteristics and Trends of Clients Rehabilitated in

Fiscal Years 1962-1966.

3/ Column (4) column (3).

4/ Column (5) x column (2). This computation provides for an estimate of cost of

case services on the part of sources in addition to the State or Federal

governments.

5/ Unpublished VRA data.
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Appendix U: Computation of the total cost of case services to not rehabilitated

cases, by source and type of service - FY 1964 and FY 1966 11.

Source or
type of

service

Number of
persons
receiving
services2/

Number
with
cost to

(3)

Total
cost to

VR agencyl/
(000)

(4)

Mean
cost to

VR aenff.a/2/

(5)(1) (2)

Rehabilitation
centers- 3,184 2,642 $1,560 $591

Workshops 913 794 229 288

Other sources:
Diagnosis 27,833 22,956 958 42

Training 3,922 3,306 1,345 213

Medical 2,712 2,571 704 177

Maintenance 2,463 1,917 841 564

Prosthetic
appliances 5,601 5,193 454 259

Tools, licenses,
etc. 4,523 4,216 93 199

Hospitalization 444 367 1,081 254

Other 378 210 22 107

Total - $7,288 $284

Total case
service

cost to all
partiesA/

(000)

(6)

$1,882
263

1,169

835
480

1,389

1,451

900
1,128

40
$8,522

1/ The case service costs were accumulated over the length of time that clients

were receiving services, whether one month or ten year's, etc.

2/ Source: The VRA report, The Not Rehabilitated Clients,- FY 1964,

3/ Column (4) column (3).

4/ Column (5) x column (2). This computation pravides for an estimate of cost of

case services on the part of sources in addition to the State and Federal

governments.

Note: The estimate for total case service cost for FY 1966 was obtained by rais-

ing the cost in FY 1964, $8,522,(000) in column 6 above, by the percent

increase in the number of not rehabilitated cases in FY 1964 (31,156 cases

reporting cost) to FY 1966 (48,969). The final result was $13.395.000.
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Appendix V: Computation of the total (direct and indirect) cost of giving

services to all cases closed during fiscal year 1966

A. Total basic support (Section 2) expenditures during fiscal year IVO!

1. Administration $ 10,637,000

2. Guidance and counseling 57,980,000

3. Business Ehterprise Program (BEP) 2;218;000

4. Case services 127,676,000

5. Workshops 2,419,000

6. Rehabilitation facilities 12,722,000

Total $213,653,000

B. Proportion of total non-capital expenditures accounted for by case

services and BEP in FY 1966 = (line 3 + line 4) 4- sum of lines 1

through 4 = $129,894,000 $198,511,000 = 65.437.

C. Total case service (direct) cost - rehabilitated clients $82,744,000

(from Appendix T); not rehabilitated clients

$13.395,000 (from Appendix U)

Total 96,139,000

GRAND TOTAL COST (direct or indirect) = $96,139,000 . .6543 = $146,933,000

1/ From the VRA report, State VR Agency Program Data FY 1966,

2/ One of the key assumptions in this cost-benefits analysis was that the

estimated case service (direct) expenditures on all active cases closed

during FY 1966 represented, over a period of time, the same proportion

of all direct and indirect non-capital expenditures on these closures

as was experienced for expenditures on all VR clients in a single (FY

1966) year.

G PO 929. 193


